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(54) ELECTRO-OPTIC DEVICE AND ITS MANUFACTURING METHOD 

(57) Abstract : I 
PROBLEM TO BE SOLVED: To provide an electro- 1 
optic device which can suitably be used for 
mobile phones and mobile computers or the like 
and which has excellent contrast in a 
transmitting mode display in pixels and also 
excellent reflecting characteristics, and to 
provide its manufacturing method. 
SOLUTION: The electro-optic device provided 
with a couple of substrates 10, 20 for sealing 
and holding and electro-optic substance and 
placed opposite to each other, a reflection 
electrode 9 formed to a side of the electro- 
optic substance of the substrate 10 out of a 
couple of the substrates 10, 20 and having at 
prescribed positions one or more transmitting 
window 14 for reflecting incident light from 
the other substrate 20 out of a couple of the 
substrates 10, 20 and transmitting light from a 
rear side light source, a transparent electrode 
8 formed to cover a region corresponding to the transmi 
lower layer side of the reflection electrode 9; and an 
formed to the upper layer of the reflection electrode 9 
that an uneven layer 7 having uneven is placed between 
reflection electrode 9, the reflection electrode 9 has 
scatter reflected light corresponding to the unevenness 
and the uneven layer 7 is extended up to a region corre 
transmitting window 14. 
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tting window 14 on the 
orientation film 12 
, is characterized in 
the substrate 10 and the 
a surface uneven shape to 
of the uneven layer 7, 
sponding to the 
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ffM£nfc*feH§l (RBttli) £/fLT, ^4^3 a i: 

sas«6o (B3#b) «jntv^„ 

[0 0 6 5] =5:45, TFT30 (B3#B) tt, L 

<&±.m<D£r>lcLDDm& (^-r FU-- F-7F • 
«K:^ffl!l'f*>fi!)fr%ii»*fit>4v , >*7-ty F*il 10 

^LT^Tt,±V\ $fc, TFT30 (H3#BI) 
li, y-FBS (j£4« 3 a ©-SB) £VX*i:LTB 



V-Xfttf F W>I«*IILf;-t;l/777^ >S© 
T F TT'SoTtJ:^ 

[0 0 6 6] f/c, *HJgOff^T'fi, TFT3 0 (0 
3#5$) ©y-h«S (j£S«3 a) *V-*-FU-r 

&-3T&J;<, 3:7c, Ctlf>^lC3f@J^±<D^— F* 20 

h (^TVl/y-F) , Xti F 'J "flbf— h i-X±T' TFT 
3 0 (H3#MD Siitftlf, T-^/l^V-X-F 

fcfe lffl*LDD»iSXii*:7-ty MBfifc-Ttt 

?m?znz c 30 

[0 0 6 7] 04~05lCi5V^Ts TFT7W1I1 

UT-ii, SHfgi 0 0 aOKftffWScli, 5BBS9© 

BigO^S, TFT30 ®3fl) ©JBlSBBRtfn 

y**Hii 5*^nnfcis« (HflSJ&JSBB) K. 

[0 0 6 8] C<D£o1tWa'i# — y9 g%ffif8.?ZK 
&fcoT, -#$kWMW> T F T 7 1 OTrfcfc, 

jgfttt<D$ft1ti» 6 * 4 HCriBBH 1 3 #B 2 SB 
Ifeiyi 5 (DBMlc 1 ~ 3 /i m<DJ5£?#j;Uf, X 40 

-hcioTMstu coHi&^jiJWi 3©±bk: 
BB£ftT^5o 

[0 0 6 9] HdbflMHl 3£{i, ^SOIHIia^ritS 

nrv^So cvrcisb, 0 5 fc^-r<t 5 sit*® 90 
i7iaot> [ao®fi!cSi awxy^awifc^j: 50 
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5K*5T^*. 4*5, Ci3i£bS7^ffM-&-rt. HdMB 
BBl 3*W$LLK&, ^-^Ig^T^CtKcfc'K 
E9d]i£j&B 1 3<0[H]iaoii^jf Sfrfc LTfc<kV\, 

[0070] wfaWfovrntfo 0 5 icfcv^T, wisia 

C2 OTtt, ttft2B<ll©;*7-5X»£2 0' ±<D, TF 
T7bt'ffi£l Ofc^BSftT^SEBBffi 9 <£>»«<£> 

*U *©±Bffl!lfcfcL I T0ffllfr5ftS**|qJ»ffi2 1# 

M^ntv^o $fc> ftfi«&2 1 ©jjubcb* # 

KKfr&&S£lRllt2 2»HSn§, T 
FT7W1S1 0i:^[RlSS2 OhcDP^fCfi, SH5 

[0071] (mm<Dn%it^mm<D^m) c<o&o 

£Bfi)iL;fcB5W£¥ISBl 0 0 (01#M) T-«, 7;l/ 

ft^^X €'J7fX ^>^;l/^t<DBBK^6*S 
S*f«B9^fig*nT^5fci6, *flRl»£2 0»?. 
A*fLfc^TFT7WIIl 0{|ijT-g*fL. «Ir1» 
S2 0Wfrt>mMtZ££tfT*ZZ<D-V. £<DmiCr&£k 
5 0lc^^X^mm 1 0 0 aS"PJfcSM*frxtf, ^ 

-F) . 

[0 0 7 2] BSOt^SB 10 0 (01 #fiS) [c 

fe^ta, m 4 ~E 5 fctsv^T, S*f«ffi9{cKtt5tx 
^, TF T7WIS1 OCDWciBB^nfc^-y^^-l' 

vmw (H^t 5 ) ^e.m*f?nfc3t«, tft7W 

ftfi 1 0<DWcAftfLfd£, #H* 10 0a Jctsv^TS 
fitl9!tiW?tin^ISO^, S*fBB9A^ 

Sii^l 4) %gE&LT*f[R]««2 0illCjgii-r?, o d 
Ofc», ^5 OlCioT^IS^ 1 0 0 a«Tft«& 

fifx.^ ^v^^ F8B (B^-ar-f) A^mw^nfc 

F) o 

[0 0 7 3] *HJfi<0Jg<ST?»4» S*t«1l9©T 

iiW©9-5, SltBffigt^BWKfiftSBBtlHIini© 
fiJclfl 3»SU (KOHfl^Bl 3 0Ha^fiJfflL 

[0 0 7 4] ^^IC, SJi^l 4c0gP^JCfeffi|RlSl 2 
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[0 0 7 5] [TFT<D©3g^ft] lO^^jMOT 
FT7WSK1 0^©3i-r§7:S%, 06-01 0£ 

[0 0 7 6] 06-01 Otil^-rtlt, *HSS(D^ffi<D 

[0077] $-r> 06 (a) (c^-ri^fc, m^mm 

if ^{C «t ») rf if ft L/cTFT7 WMfflS 
1 0' (Vllftft, 1 5 0 °C~ 4 5 0 °C(D 

7XVC VDffilC,£»3 1 0 0 nm~5 0 0 nmCDjp^t 

s/9>fc*a*x (-®it~mm) k©i#^TE 

OS (r h5xh^»7> : S i (OCaHs) 4) £ 

Xlti/iy ; 7y£7y^-7^m^ZC£^l:^ 

[0 0 7 8] S1£Sg* ? 1 5 0°C~4 5 OtCOfi 

S&ftTT% TFT7Wlfii«*7Xlil 0' <0 

^Bic , $mti 1/ v?ymfrt>%% *mfom i * x^x 

VC VD&lCk*) 3 0 nm~ 1 0 0 n mOmZlcBtft? 

3„ ccofctcoMfttfXtLTfcJ:, 
j^LTU-1f7t*!!aS*bTU— 9*7--;l/*flfr. ^<0 

m^uicm-^^n^c £t,^\ ^n^*, tftt 

Iz-flfifflOA^XlilO' tLtf7XlSf^ffl 

[0 0 7 9] ¥#f£li 1 «^®{C7* h y Vfv 

Utm&m^T^JT. FVX7 5 5 1 ^LTflft 
BSl%xy^-y^-r«C^tJ:!3, 06 (B) fc^f J; 
7lc, S«0^#f*Mi OHM) £flMf3fci6co¥ 

[0 0 8 0] #{C, 3 5 0 °Cl.XT©SJt^TT\ T F 
T7U^»tgffl07JvXSSl 0' <0£jgC, CVDft 
tS t J: ») ¥«f*M 1 O^ffi t . ~> U =1 >SHt H^fr 6 * 

Sy-hJft^Hil2*5 0nm~l 5 0 n m(D(p$ tffM 

#xhco^#xfcffl^5<:£:tfT*$So ctT'^CT 

hjesii 2 a, u 3 yKftnicf-^ATi/ u 3 y 

SftflST-fcoTfc.U\, 
[0 0 8 1] 0^#BS-T5A\ ffifefiiWJXY 

vx*£fiLT¥*f*Kl©g»as#i f fc^MHK* 
5/*lT*3^"e, Sfi^S 3 b i:<Z>|Bfc*BI8fi 6 0 ZM 
$1-§fc&<DTSffi£J&jtfS (0 4SOf0 5#HS) 0 
[0 0 8 2] 06 (C) £^-$-«fc-5fc, X/S-y* 
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te^JcJ:*), TFT7U^CSSffl07J7XStgl 0' © 
Affile, jfeS*3 a^fc^tfTSfcaOT/l/S-tf-iV 

*3 0 0 nm~8 0 0 nmC0JP2lCffML/cf£, 7* h 
U V 7 -< 8aff*ffll#"»T U^T, FVX75 5 2 £JFM 

■rs. 

[0 0 8 3] U^hvX^*j>LTi»«iS3* 

K7-fi7fV7*U 0 6 (D) {c^TJ;5^ £££ 

10 3 a (y-h«S) , §««3 b^F*Jgj«-rSo 

[0 0 8 4] H*T F TffiRtfK»lllBiON* L + 

HK"7X7i:LT, 150. lXlo'Vcm 2 -^ 

10x10" / cm <OY-XmX'\m&<o^ma-(ylr 

y 0)y^*y) fcfrs&A,-?, j£4Sg3 aKfti/rg 

S8£WKf£»S1S« 1 bfcffMtSo ClT, £4$§i 

ttl a' fcftSo 
20 [0 0 8 5] ^K, 07 (A) IlTF 
Tg|5T'!i, tSi3a iOilBWJE^b^ 
XFVX7 5 5 3*J&mLTMM&<D^m!l'(*> 0J 
yj*» %%30. lxioVcm'-HBlOxlO 
' s / c m 2 CO F-X»TfT^jA*. *«KV-XHW 1 
a , ffiilSM^ 1 c RtmmS. K 1 d ^ffM 

[0086] cn6©^w»*Aia»c^itT, \mm. 

KWyl^MUtc!:^ Sfc, ^fijg3a^v 
>«9ifiOV-^«JSRtf F U-C yffi^ZBlS, LT t «fc 

[0 0 8 7] 0^^f5S-r5*' i , C<DJ;7^ie 

KioT, /iaggffil(HlSSg|3cDN^ + ^;HFTg|?^ff^ 

oTfc*<„ Sfc, MJZMEI!llHlBOPf-+*^TFTaP* 

40 7KTMfflf*MtT, y-h*ffi*vX*fcLT» 15 

0. lxio'Vcm' 10X10 14 / cm 2 CO K— 

[0 0 8 8] CCO^, N^-Y^AsT F T$><DBfimtm 

1, y-hti*VX7i:LT, »0. ixio'Vc 
m 2 10X10 13 /cm 2 CO K-XStf fft»a©^« 

ffMLTiSrlfico^M^ (#dw*» **?io. ix 

50 1 0 " / c m 2 1 0 X 1 0' 5 / c m 2 CO F-XSffT 



(9) 

15 

S&A/C, LDD«J6«y-X««atf KWV^iS* 
T?S«fi©**fiftl (*n>-f*» *fl"5&#» *7-fe 

(ffillKb : C o m p 1 imentary MO SO 
flHE£:5 0 

[0 0 8 9] ^tc. 0 7 (B) E^TiSE, m&§L3 10 

a ogffiiJfc c v d & mic «fc o , s/ u a y»fbfflt^fr 6 

£5Jf HfftliJl4£3 0 0 nm~8 0 OnmCfJtf 
$-f3<, C©£ jffXJJ, #l*.fi\ TEOSi:^ 

[0 0 9 0] #E, 7*hVV?774ffl/ti*m^Xls 

hvx^ 5 5 4 *}pj*r* 0 
[009 1]^C, U^hVX^5 5 4^UiH 

!6ttl4fcK5-rxy?-yy*fTV\ 07 (C) E^f 

[0092] jwc, 07 (d) ic^-rj;oic, mrsmu 
fr*±ja»fc"r*^«xi4Wiiii3bt»64*Aiiii6* 

X^7^ftfT'4 0 0 nm~8 0 0 n m<DJP;£EJgj5tL 
5 5 5*J&ti£?& a 

[0 0 9 3] ^t, k>"XhVX^5 5 5**>LT&JB 30 
§l6k:F7-rxy^>y*ffif\ 08 (A) Egrf,£5 
E, f-?l6a, &tfV-^tt6b^j£r«. 

[0 0 9 4] ^t, 08 (B) E7Kf<fc5E, ->U3> 

tfV-X&jl6 b©^Bffl|EC VDj£^EJ:<3, lOOn 
m~8 0 0 nmOJUSEfl^-TSo 
[0 0 9 5] #E, 09 (A) , (B) E^T^SE, 

mmi 3 a*7* h U V^77YS»*fflW^-- 40 
y^fSC ttioT, JP£*M /i m~ 3 fi m<DWibB 

[0 0 9 6] Z.<D£.ote7* YVV 9=77 4Wfc*Wh 
LTWSil 3 jS^flDJSttteffiflg 
1 3 ai:LT«^^-l'7 , Slf^> ? ^-l'7 > <DV^-rn*ffl 
^Ttcfc^AV 09 (A) E«, «3ttt»ffil 3a<hL 

1 3 afcltSLfc^gflftEftLT, m5££>Bftv7.^<D 

2^gp»*^LT*^a*!ai*"rs„ so 
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[0 0 9 7] #E, 09 (C) EaVTidE, gBJ3Wi 

8 Rtfiaci^H 1 3©sffi»c 79V^mmm<D^ 

~2 /jm©JP£(cil?pT3o 
[0 0 9 8] 0 9 (D) E^-f J:3E, 7thV 

v?774&ffi*mmisT, mft&®m7 a (09 

(C) #88) %y-X»6 bosffies-rss-cua, 

^TtSidlcMP 1 4 b WiStr SfcfcfcE , COM 
PI Ab^m^fcW-ti^l n m~ 2 /i m(D\SaS 7 *B 

[0099] cc?\ mam i a, ««M4**rrs*m 
a, wa&i&m i 3 oiaia*aftictr%«i tx, 

[oioo] *is, vnam7%&i8&-fK.. mzfrKB 
vtoma'<*-i'itiew *«^e«:, 09 cb> e^ 

[0 10 1] &E, 010 (A) E^f £5E, HflJl 
iCiot, *>)5 0 — 2 0 0 nm<DIS£<D I T0fr£>ft3 

3<&g«ii&j£§g u 7* h u y^77-f x -y 
<ttcne©#^ xii*-*y, gffc^x tu7f 

Si 9 a 

[0 10 2] #E, 010 (B) E^TJ:5E, 7* F 

U y y77wKffi&tfxv f-y^BEfB*fflv>T» 3&£ 
1 4i:^5g|5^&tJ : B?g-r^H»i:©P^a«WE[^i 

Hu-ryaaebfcftstWESERLTvSo fi» 

Wffi9<D*ffiEtt, HflffMMl 3RtfIHIOJi7^&* 
5HflK:J;-3T5 0 0nmt(±, $5>Eti8 0 0 nmW 

->9g&, Hia«7EJ;oT, i'r7f©4i(\ if?) 

[0 10 3] SMII9 fc^ jffifi^ 1 4<0J^JS 

tio Tfi±® f: ft o S^iaiS 8 i: ^gffiUESa^ 
(#U-<5FIID 1 2^®fiKT5o *nt»» 7>>H: 
DV^n-^^eoU Hy^OJSMtt 5-1 0B 
«%<D* U 5 F^K 'J7S. mZfeBZ^fcX 
F • 7xX*7U*y0JeJLfc1& Ap^j • )Sfb Oftfig) 

fSc *LT, 4?U-<5 FM*0^Lfc»«*b-3y 

?*SffiififiiT-^7jifiiEi2^j$-a-s (vify^saa* 
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[0 1 0 4] W±©*9tUT, TFT7WSR10 

[0 10 5] ±!E<Di^-fft<Dff2i&, HB^-vf-y^ 
Jg?t LTT F HtmWcTtT-J 7v F U 
SS^gfifcflfflfcBHB L/c*\ HBX>f ? i: 
LTT F D%mWz72 J r<f 7*v F U *Xl!<Dffiffi£3* 

[0106] [*B3t¥Sfi©B?««'\©j£Ji] C O 

a 3 t»Bg trc^m - t&taaMomstw&mi i o o 
it. ^mtom^wtm^m^tLxm^^c ttfr-ts 

tf, HI 1-01 3*#SgLooR#WK 

[o i 07] ai ia, *»WK<Rs«ajt^afli*^ 

0T*&5 O 

[0108] 0i i tcfev^T, a^'itffitb 

#B7 0, *^'|f ffiJ!liI(HlSS 7 K BBHI&7 2, 
5>^i*U-^7 3 Rtf B&gasSB 7 4 
§ 0 Sfc, BS£a*&B7 4(i* KS^/<*;I/7 5R 
CflEllBR7 6£*rf3 0 J&H8B7 4£LTHu ffixS 
LfcWMft^SB 1 0 OZm^ZCttfT'ZZo 
[0 10 9] m^W^tiitlMl Ott, ROM (Read 

Only Memory), RAM (Random 
Access Memory) ^p£0 <£ 5 ^^^U , 

K-3VT, Bf£7*-v>y F£>iffi<£fl^E><fc3&^ 
[0 110] ^ffif«jaaiHl»7 1 It, isV7>l-^7 

IwbBBHH^ till • se@SS, d— f-i/3>@ 

<DH$!{ §Hf£ £ n y £{g *t C L K 1 1 1 tffiS&HI8S 7 6 

[o 1 1 1] mi z it. *~%w\c&zm : ?®m<D-nm 

F8 1 *B*fc*tt8P8 2 t. BH^a^y F 
8 3 £*m?Z> 0 m$km7Ts3.-y F 8 3tt, MffiLfc* 
Mtt^SB 1 0 0*£A/T?«JS£tt5. 

[0 1 1 2] HI 3& ffl!0[)B : ?««7?a5S«flf«te« 
^LTt^o C C fc^f^ ttfS$ 9 0 «\ fflB©* 
fttf*y9 1 fi9iSbfc«Si)t^»Kl 0 0*^4* 
g*SP££WLT^i> 0 

[0 113] 
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[0ffi©ffl#*l«Ha] 

10 [02] 0 l <DH-H' iiHcfctfSKffiET&So 

[0 3] *KWoB«^SBO-©H*©^!iK:feV'» 

t, v f u ^^ttKEB^nrcBaoiBBK^jS^nfc 

[04] *m%<Dwn.ft¥mw<D-<DmMcD&mias^ 

¥ffi0T*&3 o 

[0 5] 0 4 CD A — A ' ^lCfc^SH^cr)»fS0Tfe 

[0 6 ] #^HJ3<D«M7rj^gB©§y3g#i£cD-<D*ffi© 
20 J&BKfel^T, T F T 7 U'i'SfioBifcfrftfclgJBK: 
jjrr»rE0T*&3o 

[0 7] 0 6 fcaVTUSWR© TFT7 MWSbDWM. 

[08] 0 7 t^-TXSWftO T F T 7 U-f3£R©*IJfi 

[0 9] 08 lC7jk?Xm&M<D TFT7 \s<<W6.<0W& 
^•j£^IgHSlc^-rirffi0T-S?.o 
[010] 09tCgCfXgWP$<DT F T7L-YS«<Dl! 

jg^S^XgWBlc^-r»fffi0T'S5o 
30 [011] #£i!Hfc&**5[3tt¥36fi*a^8fifcLT 

[012] *5gW<OB«Jt^SB%fflV^c«?«BO- 
[013] #»iB©*&3te¥gfi*ffl^fc*?«&<0fl!l 

[014] fie*<oB5[^fiB£fetj*ii*(o-ais*« 

SWfc^-nKWHT*tjT. (A) (±¥ffi0, (B) It 
(A) CDC-C (c43tt§»iffi0T-^5o 

40 m^vmn 

l -^Mi 

1 a- •iftBSv— 7>tl^ 

l a' -f- + *;I/}gfiRfflB« 

l b-ffi&KWB 
l c- 

l d-UBBFU-rvB* 
l f- ^ft 

2-y-Fffi 
3 a 

50 3 b-^ 
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6 a • •7*—^; 
6 b - V-Xi 

7-HflJf 

9 ••■KtrMlfii 
9 a-^II 

10-TF TTu^mm 

10' -TFT7KS«^7X»g 

i i -t««ms 

1 3-HflJfMJf 

1 4— asns 

1 4a-XUyb»ttoai8 
1 4 

1 5 

2 0 
2 0 
2 1 

2 2 

3 0 
5 0 
5 2 

5 3 

6 0 

7 0 
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